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This memorandum documents the Altair 8800 Simulator.
[bookmark: _Toc28682134][bookmark: _Toc214512100]Altair8800 Simulator Files
altair8800_defs.h	Global definitions
altair8800_dsk.c	DSK image support library
altair8800_sys.c	SIMH system interface
mits_2sio.c		MITS 88-2SIO Serial Adapter device
mits_dsk.c		MITS 88-DCDD Floppy Disk Controller device
s100_bram.c		Banked RAM device
s100_cpu.c		CPU pseudo device
s100_po.c		Programmed Output device
s100_ram.c		RAM device
s100_rom.c		ROM device
s100_simh.c		SIMH pseudo device
s100_sio.c		Generic SIO device
s100_ssw.c		Front Panel Sense Switch device
s100_z80.c		8080/Z80 CPU
sds_sbc200.c		SD Systems SBC-200 Single Board Computer device
sds_vfii.c		SD Systems VersaFloppy II device
tarbell_fdc.c		Tarbell SD/DD Floppy Disk Controller device
wd_17xx.c		WD17XX Floppy Controller/Formatter library
[bookmark: _Toc28682135][bookmark: _Toc214512101]Revision History
14-Nov-2025	Draft Work in Progress
The first version of this document was written by Charles E. Owen. Based on the AltairZ80 manual by Peter Schorn.
[bookmark: _Toc28682136][bookmark: _Toc214512102]Background
The MITS (Micro Instrumentation and Telemetry Systems) Altair 8800 was announced on the January 1975 cover of Popular Electronics, which boasted you could buy and build this powerful computer kit for only $397. The kit consisted at that time of only the parts to build a case, power supply, card cage (18 slots), CPU card, and memory card with 256 *bytes* of memory. Still, thousands were ordered within the first few months after the announcement, starting the personal computer revolution as we know it today.
Many laugh at the small size of that first kit, noting there were no peripherals and the 256 byte memory size. But the computer was an open system, and by 1977 MITS and many other small startups had added many expansion cards to make the Altair quite a respectable little computer. The "Altair Bus" that made this possible was soon called the S-100 Bus, later adopted as an industry standard, and eventually became the IEE-696 Bus.
[bookmark: _Toc28682170][bookmark: _Toc214512103][bookmark: _Toc28682137]Brief summary of major AltairZ80 differences
Why another Altair simulator? AltairZ80 has been described as a “software simulator”, where the intent is to run software designed specifically for executing under a simulator. Altair8800 is intended to accurately simulate the Altair hardware and execute software that will run unchanged on real hardware. Software and disk images can be moved between the Altair8800 simulator and real Altair and other S-100 hardware without any changes. The Altair8800 simulator is a tool that can assist with the restoration of vintage Altair and other S-100 hardware and software along with the development of new hardware and software. The accomplish this, the following are major differences between AltairZ80 and Altair8800.
The monolithic design where devices access other devices directly through external variables and functions is no longer supported. All devices exchange data through a new BUS device. Memory and I/O address decoding and transfers are now handled by the BUS device. All interrupt requests are handled by the BUS device.
System RAM was moved from the CPU device to a new RAM device and managed by the BUS device.
Banked RAM was moved from the CPU device to a new BRAM device. Banked RAM can only be accessed through the BUS device. Memory in banks that are not currently selected cannot be accessed. The AZ80 “banked” RAM was removed.
ROMs were moved from the CPU and DSK devices to the new ROM device. Mike Douglas’ Altmon Monitor is also available through the ROM device. The custom AltairZ80 ALTAIRROM, which is not compatible with original Altair disk images, is also available.
The custom ALTAIRROM boot loader was replaced with the original MITS Disk Boot Loader as the default ROM.
The monolithic Multiple-CPU/RAM/ROM/IO/BankedRAM CPU device has been replaced with a generic CPU device that provides an abstraction layer between SIMH and the supported CPU architectures (currently 8080 and Z80). All IO is handled through the BUS device. RAM, Banked RAM, and ROM are each handled by their own independent devices.
The AltairZ80 SIO device was replaced with the M2SIO0 and M2SIO1 devices. The M2SIO devices fully support TMXR.
A new SIO device was added to provide generic, programmable, Serial IO. TMXR is not supported on this device.
The Altair 8800 did not have PTR or PTP hardware devices. They have been removed and replaced with the M2SIO1 device. PTR and PTP devices are defined by software executing on the simulator.
Contention between multiple enabled serial devices checking the single host keyboard for input is now handled by the BUS device.
Port 0xFF sense switches was moved to a new SSW device and IMSAI programmed output was moved to a new PO device.
The SIMH pseudo device no longer uses the removed PTR and PTP devices. The SIMH device has its own IO system. To avoid conflicts with other devices and remain compatible with the R and W utilities written for AltairZ80, SIMH “borrows” I/O ports 12H and 13H during file transfers. Only SIMH commands needed to support R and W file transfers are supported. All other SIMH commands were removed. AltairZ80-specific versions of CP/M are not supported by Altair8800.
PC queue was removed from CPU device and replaced with CPU HISTORY.
The Altair8800 simulator only supports 16-bit address and 8-bit data buses. 8086 and 68K CPU architectures were removed.
All CPU timing (clockFrequency) and “sleeps” (SIO SLEEP) have been removed. SIMH THROTTLE is fully supported and is the recommended way to manage simulator speed and host CPU utilization. Executing “SET THROTTLE 100K/1”, for example, should provide ample speed without tasking the host CPU.
HEXLOAD and HEXSAVE commands were added. The LOAD “-h” option has been removed. Intel Hex and sRecord (coming soon) formats are supported.
The WD179X device was converted to an API.
A new DSK API was added to provide a consistent way to manage soft sector raw disk images.
Support for the proprietary IMD disk image format was removed. Only RAW disk images are supported.
[bookmark: _Toc214512104]Simulated Hardware
Altair8800’s default configuration is a fairly "loaded" Altair 8800 from about 1977, with the following configuration:
BUS	The Altair (S-100) Bus.
CPU	Intel 8080 CPU.
RAM	RAM from 0000-FEFF.
ROM	MITS Disk Boot Loader at FF00-FFFF.
M2SIO	MITS 88-2SIO Dual Serial Interface Board at 10H and 12H.
DSK	MITS 88-DISK Floppy Disk controller with up to four drives.
SSW	Front Panel Sense Switches.
[bookmark: _Toc214512105][bookmark: _Toc28682138]BUS
SHOW BUS VER	Show the bus configuration.
BUS Registers
BUS registers include the following:
Name	Size	Comment
POC	1	Power on Clear
DATABUS	8	Vector Interrupt data bus value
VECINT	8	Vector Interrupt
NMI	1	NMI interrupt
[bookmark: _Toc214512107]CPU
SET CPU 8080	Simulates the 8080 CPU (default)
SET CPU Z80	Simulates the Z80 CPU. Note that some software (e.g. most original Altair software such as 4K Basic) requires an 8080 CPU and will not properly run on a Z80. This is mainly due to the use of the parity flag on the 8080 which does not have the same semantics on the Z80.
SET CPU ITRAP	Causes the simulator to halt if an invalid opcode is detected.
SET CPU NOITRAP	Does not stop on an invalid opcode. This is how the real 8080 works. Note that some software such as 4K Basic apparently tries to execute nonexistent 8080 instructions. Therefore, it is advisable in this case to SET CPU NOITRAP.
SET CPU VERBOSE	TBD
SET CPU QUIET	Suppresses all warning messages.
SET CPU STOPONHALT	Z80 or 8080 CPU stops when HALT instruction is encountered.
SET CPU LOOPONHALT	Z80 or 8080 CPU does not stop when a HALT instruction is encountered but waits for an interrupt to occur.
SET CPU HISTORY	Clears CPU instruction history buffer.
SET CPU HISTORY=0	Disables CPU instruction history.
SET CPU HISTORY={n}	Enables CPU instruction history buffer with a size of {n}.
SHOW CPU HISTORY	Displays CPU instruction history buffer in CP/M DDT format.
SHOW CPU HISTORY=<n>	Displays last <n> entries of the CPU instruction history buffer in CP/M DDT format.
[bookmark: _Toc28682139][bookmark: _Toc214512108]CPU Registers for the 8080 and Z80
[bookmark: OLE_LINK2]CPU registers include the following for the 8080 / Z80:
Name	Size	Comment
PC	16	The Program Counter
[bookmark: OLE_LINK1]AF	16	The accumulator (8 bits) and the flag register
		F = S Z - AC - P/V N C
			S	= Sign flag.
			Z	= Zero Flag.
			-	= not used (undefined)
			AC	= Auxiliary Carry flag.
			P/V	= Parity flag on 8080 (Parity / Overflow flag on Z80)
			-	= not used (undefined)
			N	= Internal sign flag
			C	= Carry flag.
BC	16	The BC register pair.
		Register B is the high 8 bits, C is the lower 8 bits
DE	16	The DE register pair.
		Register D is the high 8 bits, E is the lower 8 bits.
HL	16	The HL register pair.
		Register H is the high 8 bits, L is the lower 8 bits.
AF1	16	The alternate AF register	(on Z80 only)
BC1	16	The alternate BC register	(on Z80 only)
DE1	16	The alternate DE register	(on Z80 only)
HL1	16	The alternate HL register	(on Z80 only)
IX	16	The IX index register		(on Z80 only)
IY	16	The IY index register		(on Z80 only)
IFF	8	Interrupt flag			(on Z80 only)
IR	8	Interrupt register		(on Z80 only)
[bookmark: _Toc214512109][bookmark: _Toc44520467][bookmark: _Toc28682143]RAM
SET RAM DEFAULT	Enable RAM for unmapped pages (default).
SET RAM NODEFAULT	Disable RAM for unmapped pages.
SET RAM SIZE={1-64}	Set top of RAM.
SET RAM ADDRAM={VAL}	Enable RAM for VAL pages.
SET RAM REMRAM={VAL}	Disable RAM for VAL pages.
SET RAM CLEAR	Clear all RAM to zero.
SET RAM RANDOM	Set RAM to random values.
[bookmark: _Toc214512110]RAM Registers
BUS registers include the following:
Name	Size	Comment
POC	1	Power on Clear
[bookmark: _Toc214512111]ROM
SET ROM ENABLE	Enable ROM Device (default)
SET ROM DISABLE	Disable ROM Device.
SET ROM DBL	Enable MITS 88-DCDD Disk Boot Loader at FF00. Enabled by default.
SET ROM NODBL	Disable MITS Disk Boot Loader.
SET ROM HDSK	Enable MITS 88-HDSK Hard Disk Turnkey Boot Loader.
SET ROM NOHDSK	Disable MITS Hard Disk Boot Loader.
SET ROM ALTMON	Enable ALTMON Monitor at F800.
SET ROM NOALTMON	Disable ALTMON.
SET ROM AZ80DBL	Enable AltairZ80 Custom Disk Boot Loader.
SET ROM NOAZ80DBL	Disable AltairZ80 Customer Disk Boot Loader.
SHOW ROM LIST	List available ROMs.
[bookmark: _Toc214512112]ROM Registers
ROM registers include the following:
Name	Size	Comment
POC	1	Power on Clear
[bookmark: _Toc214512113]BRAM
SET BRAM ENABLE	Enable Banked RAM Device.
SET BRAM DISABLE	Disable Banked RAM Device (default).
SET BRAM B810	/Sets banked RAM type to Digital Design B810
SET BRAM ERAM	Sets banked RAM type to SD Systems ExpandoRAM.
SET BRAM CRAM	Sets banked RAM type to Cromemco.
SET BRAM HRAM	Sets banked RAM type to Northstar Horizon.
SET BRAM VRAM	Sets banked RAM type to Vector Graphic.
SET BRAM BANKS={1-16}	Sets the number of 64K banks.
SET BRAM ADDPAGE={VAL}	Add pages (00-FF) provided by banked RAM.
SET BRAM REMPAGE={VAL}	Remove pages (00-FF) provided by banked RAM.
[bookmark: _Toc214512114]BRAM Registers
BRAM registers include the following:
Name	Size	Comment
POC	1	Power on Clear
BANK	5	Selected Bank
BANKS	8	Number of Banks
TYPE	8	Board type
SSW
SET SSW ENABLE	Enable Front Panel Device (default).
SET SSW DISABLE	Disable Front Panel Device.
SET SSW VERBOSE	Display Programmed Output on Console (default).
SET SSW QUIET	Do not Display Programmed Output.
SSW Registers
SSW registers include the following:
Name	Size	Comment
SSWVAL	8	Sense Switch Value
[bookmark: _Toc214512117]PO
SET PO ENABLE	Enable Programmed Output Device.
SET PO DISABLE	Disable Programmed Output Device (default).
SET PO VERBOSE	Display Programmed Output on Console.
SET PO QUIET	Do not Display Programmed Output (default).
PO Registers
PO registers include the following:
Name	Size	Comment
PO	1	Programmed Output Value
[bookmark: _Toc214512119]DSK
The MITS 88-DCDD DSK device is a simple programmed I/O interface to the MITS 8-inch floppy drive, which was basically a Pertec FD-400 with a power supply and buffer board built-in. The controller supports neither interrupts nor DMA, so floppy access required the sustained attention of the CPU. The standard I/O addresses were 08, 09, and 0A (hex), and we follow the standard. Details on controlling this hardware are in the mits_dsk.c source file.
The original MITS 88-DCDD Disk Boot Loader (“DBL”) ROM is available at FF00 by default. Many disk images are available from Mike Douglas’ web site at:
https://deramp.com/downloads/altair/software/8_inch_floppy/
The original MITS DBL will not boot versions of CP/M designed specifically for the AltairZ80 simulator.
The DSK device can be configured with
SET DSK<n> WRTENB	Allow write operations for disk <n>.
SET DSK<n> WRTLCK	Disk <n> is locked, i.e. no write operations will be allowed.
The DSK device supports the following debug flags (set with “SET DSK DEBUG=f1{;f}” or “SET DSK DEBUG” to enable all of them)
IN	All IN operations on the controller port
OUT	All OUT operations on the controller port
READ	All read operations of the disk
WRITE	All write operations on the disk
SECTOR_STUCK	Warn when the controller appears to be stuck searching for a sector.
TRACK_STUCK	Warn when the controller appears to be stuck searching for a track.
[bookmark: _Toc28682167]VERBOSE	All other warning and error messages (e.g. disk is write locked, disk is Special simulator features
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This MITS 88-2SIO Serial Adapter M2SIO device provides an alternative to the SIO device for serial communications. The M2SIO device provides two independent MITS 88-2SIO serial ports, M2SIO0 and M2SIO1, with full support for attaching to sockets and host serial ports.
By default, the M2SIO0 port directs I/O to/from the screen and keyboard. The second port also directs its output to the screen. The default I/O base port for M2SIO0 is 10H and M2SIO1 is 12H.
Before either of these ports can be used, they must be enabled:
SET M2SIO0 ENA	Enable the first 88-2SIO port (default).
SET M2SIO1 ENA	Enable the second 88-2SIO port (default).
Once enabled, the M2SIO ports can be configured in SIMH with the following commands, where ‘x’ is 0 for port 0 and 1 for port 1:
SET M2SIOx IOBASE	Sets MITS 2SIO base I/O address.
SET M2SIOx CONSOLE	Make this device the keyboard CONSOLE.
SET M2SIOx NOCONSOLE	Do not make this device the keyboard CONSOLE.
SET M2SIOx DTR	DTR follows RTS.
SET M2SIOx NODTR	DTR does not follow RTS (default).
SET M2SIOx CTS	Force CTS active low.
SET M2SIOx NOCTS	CTS follows status line (default).
SET M2SIOx DCD	Force DCD active low.
SET M2SIOx NODCD	DCD follows status line (default).
SET M2SIOx BAUD=val	Set baud rate (default=9600).
SET M2SIOx DEBUG	Enables debugging for device M2SIOx.
SET M2SIOx NODEBUG	Disables debugging for device M2SIOx.
The following are available on the M2SIO0 device and only when using the host keyboard (CONSOLE) is being used as the input device:
SET M2SIO0 ALL	Console input remain unchanged
SET M2SIO0 UPPER	Console input is transformed to upper case characters only (This feature is useful for most Altair software). SET M2SIO0 MAP must also have been executed for this option to take effect - otherwise no mapping occurs.
SET M2SIO0 BS	Map the delete character to backspace SET M2SIO0 MAP must also have been executed for this option to take effect - otherwise no mapping occurs.
SET M2SIO0 DEL	Map the backspace character to delete SET M2SIO0 MAP must also have been executed for this option to take effect - otherwise no mapping occurs.
SET M2SIO0 MAP	Enable mapping of characters (see also SET M2SIO0 ALL / UPPER / BS / DEL)
SET M2SIO0 NOMAP	Disable mapping of characters (see also SET M2SIO0 ALL / UPPER / BS / DEL)

M2SIO Registers
The M2SIO device implements these registers:
Name	Size	Comment
M2STAx	8	2SIO port x status register
M2CTLx	8	2SIO port x control register
M2RXDx	8	2SIO port x rx data buffer
M2TXDx	8	2SIO port x tx data buffer
M2TXPx	8	2SIO port x tx data pending
M2CONx	1	2SIO port x connection status
M2RIEx		1	2SIO port x receive interrupt enable
M2TIEx		1	2SIO port x transmit interrupt enable
M2RTSx	1	2SIO port x RTS status (active low)
M2RDRFx	1	2SIO port x RDRF status
M2TDREx	1	2SIO port x TDRE status
M2DCDx	1	2SIO port x DCD status (active low)
M2CTSx	1	2SIO port x CTS status (active low)
M2OVRNx	1	2SIO port x OVRN status
M2WAITx	32	2SIO port x wait cycles
[bookmark: _Toc44520468][bookmark: _Toc214512121]Using the M2SIO device with serial ports
It is possible to attach host serial ports to the M2SIO ports using the “Attach” command. The following example shows how to attach the second 88-2SIO port (M2SIO1) to a serial port to on a UNIX-type platform:
sim> set m2sio1 enable
sim> attach m2sio1 connect=/dev/cu.USA19H14411P1.1
The 88-2SIO does not have a DTR modem output. If you need DTR, configure the port to have DTR follow RTS with the “set m2siox dtr” command.
The 88-2SIO will not enable the receiver unless DCD is present. If you need the port to receive without DCD, configure the port to force DCD to an active low state with the “SET M2SIOx DCD” command.
The 88-2SIO will not transmit unless CTS is present. If you need the port to transmit without CTS, configure the port to force CTS to an active low state with the “SET M2SIOx CTS” command.
[bookmark: _Toc44520469][bookmark: _Toc214512122]Using the M2SIO device with sockets
The M2SIO devices may also be attached to sockets. The following example show how to attach the second 88-2SIO port to a socket listening on port 8800:
sim> set m2sio1 enable			;Enable M2SIO1 device
sim> set m2sio1 dtr				;TMXR sockets require DTR
sim> attach m2sio1 -U :8800		;Bind to all interfaces on port 8800
Now that the simulator is listening on port 8800, you may connect to the simulator’s 88-2SIO port with “telnet <ip address> 8800”, where <ip address> is the IP address of your computer.
[bookmark: _Toc44520470][bookmark: _Toc214512123]M2SIO limitations
The M2SIO device makes it possible to run communications software for CP/M, such as PCGET/PUT, MEX, MODEM 7, and BYE using host serial ports and sockets. Many of these programs use loops for timeout processing. For these timeouts to work properly, it is necessary to use the “SET THROTTLE” command to simulate your CPU’s speed.
[bookmark: _Toc214512124]The SIMH pseudo device
The SIMH pseudo device facilitates the communication between the simulated ALTAIR and the simulator environment. This device defines a number of (most R/O) registers (see source code) which are used for reading and writing files between the simulator and host file systems using the R and W programs.
The SIMH device supports the following debug flags (set with “SET SIMH DEBUG=f1{;f2}” or “SET SIMH DEBUG” to enable all of them)
IN	All IN operations on the SIMH port
OUT	All OUT operations on the SIMH port
CMD	All illegal commands
VERBOSE	All other warning or error messages
[bookmark: _Toc214512125][bookmark: _Toc158882141]SD Systems SBC-200 Single Board Computer
[bookmark: _Toc214512126]SET SBC200 ENABLE	Enable Programmed Output Device.
SET SBC200 DISABLE	Disable Programmed Output Device (default).
SET SBC200 MONITOR	Enable ROM monitor at 0xE000.
SET SBC200 NOMONITOR	Disable ROM monitor at 0xE000.
SET SBC200 DDBIOS	Enable ROM DDBIOS at 0xF000.
SET SBC200 NODDBISO	Disable ROM DDBIOS at 0xF000.
SET SBC200 CONSOLE	Make this device the keyboard CONSOLE.
SET SBC200 NOCONSOLE	Do not make this device the keyboard CONSOLE.
SET SBC200 BAUD=val	Set baud rate to val.
SBC200 Registers
PO registers include the following:
Name	Size	Comment
SBCSTA	8	Status Register
SBCCTL	8	Control register
SBCRXD	8	RX data buffer
SBCTXD	8	TX data buffer
SBCTXP	1	TX data pending
SBCCON	1	TMXR Connection status
SBCRTS	1	RTS status (active low)
SBCDTR	1	DTR status (active low)
SBCRDRF	1	RDRF status
SBCTRDY	1	TRDY status
SBCTDRE	1	TDRE status
SBCOVRN	1	OVRN status
SBCCTS	1	CTS status (active low)
SBCDSR	1	DSR status (active low)
SBCWAIT	32	Wait cycles
SBCRXINTEN	1	RX global vectored interrupt enable
SBCTXINTEN	1	TX global vectored interrupt enable
SBCRXVEC	8	RX interrupt vector
SBCTXVEC	8	TX interrupt vector
SBCRXDBVAL	8	RX data bus value
SBCTXDBVAL	8	TX data bus value
[bookmark: _Toc214512129]SD Systems VersaFloppy II Disk Controller
[bookmark: _Toc214512132]SET VFII IOBASE	Set base IO address.
VFII Example
Download SDOS-18B-SSDDR-256-32K.DSK via https://github.com/deltecent/sdos and then:
sim> set cpu 48k
sim> set rom nodbl					; disable MITS Disk Boot Loader
sim> set sbc200 enable					; enable SBC200
sim> set vfii enable					; enable VFII Controller
sim> attach vfii0 SDOS-18B-SSDDR-256-32K.DSK	; attach SDOS boot disk
sim> boot vfii						; boot SDOS (or “g f000”)
[bookmark: _Toc214512133]VFII Limitations
The VFII controller does not currently support the WD17XX Type II command block length flag (‘b’ bit 3), data address mark flag (‘a1a0’ bits 1-0), the Read Track Type III command, or the Type IV command interrupt condition flags (‘Ii’ bits 3-0). This functionality may be added later.
[bookmark: _Toc214512134]Tarbell MDL-1011/2022 Floppy Disk Interface Simulation
[bookmark: _Toc158882142][bookmark: _Toc214512135]Overview
The Tarbell MDL-1011 floppy disk interface is a single-sided, single-density disk controller supporting 8” media with 77 tracks, 26 sectors per track, with 128 byte sectors. 
The Tarbell MDL-2022 floppy disk interface is a double-sided, double-density disk controller supporting 8” SSSD, SSDD, DSSD, and DSDD media with 77/154 tracks and 26/51 sectors per track, with 128 byte sectors.
Both controller models include a 32-byte PROM bootstrap loader located at 0000H that is automatically enabled when the simulator is reset and switches itself out after the bootstrap has run.
Using the Tarbell MDL-1011/2022 floppy disk interfaces, it is possible to run CP/M and other operating systems that are designed for these interfaces on the simulator.
[bookmark: _Toc158882143][bookmark: _Toc214512136]TARBELL Controller Parameters
The TARBELL controller supports several parameters which can be configured in the simulator:
SET TARBELL MODEL={DD | SD}		Select TARBELL controller model:
SD – MDL-1011 single density controller (default)
DD – MDL-2022 double density controller
SET TARBELL PROM={ENABLE | DISABLE}	Enable/Disable boot PROM at 0000-001Fh (emulates switch 7 on).
SET TARBELL WRTPROT			Enable write protect (emulates switch 6 on).
SET TARBELL WRTENB			Enable writing to disks (emulates switch 6 off).
SET TARBELL DEBUG	Enable debug tracing, useful for debugging software. One or more debug levels may be selected at any given time. Several debug tracing levels are provided:
ERROR – Error messages, these are bugs in the simulation or in the way a program running on the simulator accesses the controller. This message level is on by default.
SEEK – Seek messages, related to head positioning
CMD – Disk controller commands
RDDATA – Read Data messaging
WRDATA – Write Data messaging
STATUS – Status register reading
VERBOSE – Extra verbosity for debugging
SET TARBELL NODEBUG		Turn off one or more debug message levels.
The TARBELL controller supports four drives, labeled TARBELL0 through TARBELL3. If a drive is attached to a non-existent disk file, the disk file will be created.
[bookmark: _Toc158882144][bookmark: _Toc214512137]TARBELL Example Usage
Download CPM22-48K-SSSD.DSK via https://deramp.com/downloads/altair/software/tarbell_floppy_controllers/single_density_controller/CPM 2.2 (1982)/CPM22-48K-SSSD.DSK for the Tarbell MDL-1011 and then:
sim> set cpu 48k
sim> set rom nodbl					; disable MITS Disk Boot Loader
sim> set tarbell enable				; enable Tarbell Controller
sim> set tarbell model=sd				; single density controller
sim> attach tarbell0 CPM22-48K-SSSD.DSK	; attach CP/M boot disk to TARBELL0 drive
sim> boot tarbell0					; boot CPM22.DSK (or “g 0”)it
CP/M disk images supporting the Tarbell MDL-1011 floppy disk interface are available at https://deramp.com/downloads/altair/software/tarbell_floppy_controllers/single_density_controller/.
[bookmark: _Toc158882145][bookmark: _Toc214512138]TARBELL Controller Limitations
The TARBELL controller does not currently support the WD17XX Type II command block length flag (‘b’ bit 3), data address mark flag (‘a1a0’ bits 1-0), the Read Track Type III command, or the Type IV command interrupt condition flags (‘Ii’ bits 3-0). This functionality may be added at a later date.

DMA is not currently supported by the TARBELL simulator.
[bookmark: _Toc214512139]Altair8000 Commands
There are also some useful Altair8800 specific commands available:
[bookmark: _Toc214512140]HEXLOAD [filename] <bias>
The HEXLOAD command will load an Intel hex file. The optional <bias> address is added to the address stored in the HEX file.
[bookmark: _Toc214512141]HEXSAVE [filename] [start-end]
The HEXSAVE command will save memory from start-end to an Intel hex file.
[bookmark: _Toc214512142]MEM
Provides a HEX and ASCII dump of memory.
sim> mem df00
DF00 C3 5C E2 C3 58 E2 7F 00 43 6F 70 79 72 69 67 68 .\..X...Copyrigh
DF10 74 20 31 39 37 39 20 28 63 29 20 62 79 20 44 69 t 1979 (c) by Di
DF20 67 69 74 61 6C 20 52 65 73 65 61 72 63 68 20 20 gital Research  
DF30 20 20 20 20 00 00 00 00 00 00 00 00 00 00 00 00     ............
DF40 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 ................
DF50 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 ................
DF60 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 ................
DF70 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 ................
DF80 00 00 00 00 00 00 00 00 08 DF 00 00 5F 0E 02 C3 ............_...
DF90 05 00 C5 CD 8C DF C1 C9 3E 0D CD 92 DF 3E 0A C3 ........>....>..
DFA0 92 DF 3E 20 C3 92 DF C5 CD 98 DF E1 7E B7 C8 23 ..> ........~..#
DFB0 E5 CD 8C DF E1 C3 AC DF 0E 0D C3 05 00 5F 0E 0E ............._..
DFC0 C3 05 00 CD 05 00 32 EE E6 3C C9 0E 0F C3 C3 DF ......2..<......
DFD0 AF 32 ED E6 11 CD E6 C3 CB DF 0E 10 C3 C3 DF 0E .2..............
DFE0 11 C3 C3 DF 0E 12 C3 C3 DF 11 CD E6 C3 DF DF 0E ................
DFF0 13 C3 05 00 CD 05 00 B7 C9 0E 14 C3 F4 DF 11 CD ................
[bookmark: _Toc214512143]REG
Displays a DDT-formatted dump of 8080/Z80 registers.
sim> reg
C0Z1M0E1I1 A=00 B=007F D=DF06 H=EA0E S=EA37 P=FA6D NOP
sim> set on
sim> on error reg     ;Display registers upon STOP, STEP, and BREAKs
sim> s

Step expired, PC: 0FA69 (IN 10h)
C0Z1M0E1I1 A=00 B=007F D=DF06 H=EA0E S=EA37 P=FA69 IN 10h
sim> s

Step expired, PC: 0FA6B (ANI 01h)
C0Z1M0E1I1 A=02 B=007F D=DF06 H=EA0E S=EA37 P=FA6B ANI 01h
sim> s

Step expired, PC: 0FA6D (JZ 0FA69h)
C0Z1M0E1I1 A=00 B=007F D=DF06 H=EA0E S=EA37 P=FA6D JZ 0FA69h
sim>
[bookmark: _Toc28682168][bookmark: _Toc214512144]Memory access breakpoints
In addition to the regular SIMH features such as PC queue, breakpoints etc., this simulator supports memory access breakpoints. A memory access breakpoint is triggered when a pre-defined memory location is accessed (read, write or update). To set a memory location breakpoint enter
sim> break -m <location>
Execution will stop whenever an operation accesses <location>. Note that a memory access breakpoint is not triggered by fetching code from memory (this is the job of regular breakpoints). This feature has been implemented by using the typing facility of the SIMH breakpoints.
[bookmark: _Toc28682169][bookmark: _Toc214512145]Instruction breakpoints
One can also set a breakpoint once a certain instruction is executed. To set an instruction breakpoint enter
sim> break –I <first byte of instruction>
Execution will stop whenever an instruction is executed which starts with <first byte of instruction>.
[bookmark: _Toc214512146]Breakpoints and instruction history
One can use breakpoints with the CPU instruction history. For example, suppose one wanted to determine what lead up to memory address 05C00 being accessed:
sim> break –m 5c00
sim> set cpu history=32
sim> g ff00
Memory access breakpoint [05c00h], PC: 0FF29 (MOV M,A)
sim> show cpu history=10
CPU: C0Z1M0E1I0 A=16 B=0000 D=0000 H=0000 S=0000 P=FF0D OUT 0FEh
CPU: C0Z1M0E1I0 A=12 B=0000 D=0000 H=0000 S=0000 P=FF0F MVI A,12h
CPU: C0Z1M0E1I0 A=12 B=0000 D=0000 H=0000 S=0000 P=FF11 OUT 0FEh
CPU: C0Z1M0E1I0 A=00 B=0000 D=0000 H=0000 S=0000 P=FF13 IN 0FEh
CPU: C0Z1M0E1I0 A=00 B=0000 D=0000 H=0000 S=0000 P=FF15 ORA A
CPU: C0Z1M0E1I0 A=00 B=0000 D=0000 H=0000 S=0000 P=FF16 JZ 0FF20h
CPU: C0Z1M0E1I0 A=00 B=0000 D=0000 H=5C00 S=0000 P=FF20 LXI H,5C00h
CPU: C0Z1M0E1I0 A=00 B=0000 D=FF33 H=5C00 S=0000 P=FF23 LXI D,0FF33h
CPU: C0Z1M0E1I0 A=00 B=0088 D=FF33 H=5C00 S=0000 P=FF26 MVI C,88h
CPU: C0Z1M0E1I0 A=31 B=0088 D=FF33 H=5C00 S=0000 P=FF28 LDAX D
[bookmark: _Toc214512147]Software Packages
Software packages for the Altair8800 simulator are available on GitHub at:
https://github.com/deltecent/altair8800-packages.
[bookmark: _Toc214512148]Booting CP/M 2.2 for MITS Altair 88-DCDD Disk Controller
To boot CP/M 2.2 for the Altair Disk Controller, download one of the disk images from Deramp. The disk image used in this example can be downloaded from the following location:
https://deramp.com/downloads/altair/software/8_inch_floppy/CPM/
Start Altair8800 and enter the commands shown in bold.

Altair 8800 (BUS) simulator V4.0-0 Current        git commit id: 337d95a4+uncommitted-changes
sim> set throttle 300/1
sim> attach dsk0 cpm56k.dsk
sim> boot dsk


56K CP/M
Version 2.2mits (07/28/80)
Copyright 1980 by Burcon Inc.

A>ls
Name    Ext Bytes   Name    Ext Bytes   Name    Ext Bytes   Name    Ext Bytes
ASM     COM    8K | LADDER  DAT    2K | NSWP    COM   12K | SUBMIT  COM    4K
CRC     COM    4K | LOAD    COM    2K | OTHELLO COM   12K | SURVEY  COM    2K
DDT     COM    6K | LS      COM    4K | PCGET   COM    2K | SYSGEN  COM    2K
DUMP    COM    2K | LUNAR   BAS    4K | PCPUT   COM    2K | TICTAK  BAS    4K
ED      COM    6K | M80     COM   20K | PIP     COM    8K | VIEW    COM    2K
FORMAT  COM    2K | MAC     COM   12K | STARINS BAS    8K | WM      COM   12K
L80     COM   12K | MBASIC  COM   24K | STARTRK BAS   20K | WM      HLP    4K
LADDER  COM   40K | MOVCPM  COM   12K | STAT    COM    6K | XSUB    COM    2K
32 File(s), occupying 262K of 296K total capacity
27 directory entries and 34K bytes remain on A:
A>mbasic startrk
BASIC-80 Rev. 5.21
[CP/M Version]
Copyright 1977-1981 (C) by Microsoft
Created: 28-Jul-81
26424 Bytes free




                   THE USS ENTERPRISE --- NCC-1701
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YOUR ORDERS ARE AS FOLLOWS:
--------------------------
   DESTROY THE 19 KLINGON WARSHIPS WHICH HAVE INVADED
   THE GALAXY BEFORE THEY CAN ATTACK FEDERATION HEADQUARTERS
   ON STARDATE 2428. THIS GIVES YOU 28 DAYS. THERE ARE 
   3 STARBASES IN THE GALAXY FOR RESUPPLYING YOUR SHIP.

ARE YOU READY TO ACCEPT COMMAND?
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